**INTRODUCTION:** The design of vascular conduits to support the growth of tissue constructs is still in its infancy. We are limited in our ability to achieve precise spatial arrangement of cells and different biomaterials within this conduit. Additionally, fabrication of vascular networks requires a sophisticated set up and does not usually results in adequate vessel formation. In this study, we report a novel way to uniformly deposit different biomaterials using a concentric layering approach to create vessels.

**MATERIALS AND METHODS:** Rat-tail collagen type I was used as a scaffold material and to provide structural support to the vascular graft. For the design of a vascular conduit, a cylindrical PDMS mold of 5mm in diameter was used. The developed lumen was then coated with fibronectin and matrigel, followed by seeding with 3 x 10\^6 cells/mL human umbilical vein endothelial cells (HUVECs). Following incubation, the tissue architecture was characterized through immunostaining, histology and imaging using confocal microscopy.

**RESULTS:** Endothelial cells exhibited high viability (\>90%) as measured via confocal microscopy using Hoechst 33342 and propidium iodide staining. Following 7 days of incubation, the necessary structural integrity of the endothelial monolayer lining the lumen was achieved. This was proven by the formation of a well-defined network of actin-filaments, stained with Alexa Fluor 488¨ phalloidin. Additionally, the diffusional permeability of this conduit was evaluated using fluorescent labeled dextran molecules. Future studies are focused on perfusing the lumen with media with a digital-control peristaltic pump.

**CONCLUSIONS:** We have successfully developed a novel method to generate a vascularized conduit while maintaining precise spatial control over the deposition of different biomaterials. The developed vascular graft has the potential to aid in flap based tissue reconstructions when combined with a tissue-engineered construct.
